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Abstract 
Outside of Denmark, straw-based bioenergy has seen uneven success across Europe. In the UK, 
straw-based bioenergy has been positioned as making a potentially important contribution to the UK 
government’s energy and environmental objectives. However, growth of the sector has been 
modest and supply shortages have been experienced despite straw being anticipated as being 
readily available in the UK and surplus to existing market requirements. This paper explores a 
previously under theorised and neglected aspect of this story, the role played by agricultural 
intermediaries, merchants, contractors and advisors. 
Drawing on interviews with farmers, bioenergy industry representatives, agronomists, straw 
merchants and contractors from three case study areas, it finds that intermediaries undertake key 
roles providing physical and social labour required to maintain straw supply chains. They provide 
baling equipment, maintain informal and formal agreements with producers and users, build and 
maintain trust, influence on-farm management of straw and increase supply chain resilience to 
market shocks. However, there is tension between agronomists who advise straw incorporation and 
the aims of straw merchants and bioenergy policy which seeks to incentivise baling. If policy makers 
are committed to developing a straw-based bioenergy industry, then policy frameworks need to 
engage in a multi-actor approach that enables the development of committed and well-resourced 
intermediaries. 
Highlights 
 Straw market intermediaries are crucial to farmer’s straw use decision making 
 They provide key on-farm services such as soil health advice, machinery and labour 
 Intermediaries exert multi-directional influence on each other and other actors 
 Currently informal arrangements and actor-actor trust heavily influence the market 
 A consistent long-term policy framework should encompass intermediaries 
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1 Introduction 
Agricultural residues such as straw, the dry stalks of cereal and oilseed crops, have consistently been 
identified in UK and EU bioenergy policy and technical assessments as a substantial potential 
feedstock for future bioenergy production (European Commission, 2005; Department for 
Environment, Food & Rural Affairs (DEFRA), et al., 2007; Department for Energy & Climate Change 
(DECC), et al., 2012; Harrisons, et al., 2014; Nakada, et al., 2014; PricewaterhouseCoopers, 2017; 
European Union, 2018; Committee on Climate Change, 2018). Straw is attractive because of its 
estimated abundance, with nearly all states in the European Union being modelled as having surplus 
recoverable agricultural residues potentially available for energy use (Scarlat, et al., 2010). 
Additionally, straw based power has been demonstrated as a politically, commercially and 
technically viable prospect. Denmark in particular has an established straw-based energy industry 
which spans small scale straw-fired boilers on farms, to large scale combined heat and power (CHP) 
and centralised power plants (Voytenko & Peck, 2012).  
However, outside of Denmark the picture of straw-based bioenergy development is far more mixed, 
particularly for medium and large-scale straw-based heat and power production. Straw-based 
energy production remains marginal in France and Germany (Weiser, et al., 2014; Williams, 2018), 
the two EU countries estimated to have the largest availability of recoverable crop residues for 
energy (Scarlat, et al., 2010). Whereas the UK and Sweden have only established a small number of 
medium and large-scale power and CHP plants, respectively (DEFRA, 2019; Voytenko & Peck, 2012), 
despite both providing support mechanisms for straw-based bioenergy since the 1990s.  
To understand the prospects for establishing a straw-based bioenergy sector, policy and research 
focuses on farmers as the crucial actors. In particular, the willingness of farmers to produce and sell 
straw at a rate viable for bioenergy or biofuel production under different policy and market 
conditions (Giannoccaroa, et al., 2017; Meyer, et al., 2018; Copeland & Turley, 2008; Glithero, et al., 
2013ii; AEA, 2010; Townsend, et al., 2018). Given the fundamental necessity of being able to acquire 
sufficient feedstock, the assumption that farmers, as the biomass growers, are crucial actors appears 
well-founded. The consequence has been numerous approaches to model the market and policy 
conditions under which farmers will be incentivised to sell straw for energy. In the UK context, this 
has included the price point at which farmers are incentivised to bale straw for sale for energy 
instead of incorporating it into soil (Copeland & Turley, 2008; Townsend, et al., 2018), the types of 
contractual conditions to supply straw to bioenergy producers that farmers prefer (Glithero, et al., 
2013ii; Glithero, et al., 2013i) or whether upstream electricity prices determine a farm gate price 
sufficient to incentivise farmers to sell straw for energy (AEA, 2010). Once established, these 
conditions are used to estimate the amount of straw that might be made available by farmers for 
bioenergy. 
Yet these studies routinely reveal a further set of ‘logistical constraints’ that also need to be 
considered. Acquiring, transporting and processing biomass is repeatedly situated as influencing the 
economic viability and environmental sustainability of straw based bioenergy. Yet sustained policy or 
academic interest in the actors undertaking this ‘logistical’ work has yet to manifest and they remain 
persistently absent from research and policy accounts of straw-based bioenergy. This is despite the 
Danish experience suggesting that these actors, sub-contractors and merchants, are a significant 
component of established straw-based bioenergy production chains (Voytenko & Peck, 2012).  
The significance of ‘middle actors’ to the emergence of new energy systems and technologies has 
begun to be explored by an emerging body of broader energy research (Parag & Janda, 2014; Wade, 
et al., 2016; Kivimaaa & Martiskainen, 2018; Rocher & Verdeil, 2019; Janda & Parag, 2013). The 
central argument is that intermediary actors are “active participants in the system, capable of 
creating (and sometimes preventing) change above, below and across other actors” (Parag & Janda, 
2014, p. 103). Furthermore, a body of rural research has highlighted how farmers are not isolated 
decision makers but situated within a “‘web of influencers’” on their practices (Oreszczyn, et al., 
2010, p. 409). A network of wider actors which includes agricultural advisors such as agronomists 
who provide crop cultivation and marketing advice (Angell, et al., 1997; Ingram, 2008), field level 
bureaucrats such as pollution inspectors (Lowe, et al., 1993), and contractors and merchants who 
provide labour, equipment and negotiate the sale and transportation of products between farmers 
and end users (Voytenko & Peck, 2012).  
Drawing on qualitative interviews with English farmers, straw merchants and contractors, 
agricultural advisors and bioenergy industry representatives, the aim of this paper is to further our 
understanding of the significance of these missing intermediaries for emerging bioenergy systems, 
through examining the role of agricultural intermediaries as active influencers of, and participants 
within, straw-based biomass supply chains in the UK. This aim is directed through the following three 
research questions 1) What are the roles of different agricultural intermediaries in straw 
management and straw-based supply chains? 2) What are the implications of their influences on 
straw management for straw-based biomass supply chains? 
The UK provides a useful context to examine these dynamics because it has both a well-established 
straw market and an emerging bioenergy sector. It is therefore possible to examine the roles of 
already established agricultural intermediaries involved in baling, transporting, trading and advising 
on how best to use and market straw, in shaping farm level practices and emerging bioenergy supply 
chains. Although our empirical findings are specific to the UK, they are likely to offer valuable 
insights applicable to other national and regional contexts such as the northern half of France, 
central Germany, the Po valley, and the Danube basin which are the main areas in the EU producing 
agricultural residues from cereals and oilseeds (Camia, et al., 2018). They will also be relevant to 
other areas where the straw market is well-established, and agricultural intermediaries such as 
contractors, merchants and agronomic advisors have an active role within agricultural systems.   
2 The UK straw market 
In the UK, the Department for the Environment, Food and Rural Affairs (DEFRA) is responsible for 
monitoring and estimating the amount of straw yielded annually and used by different sectors. 
Unlike other agricultural products such as grains or livestock, DEFRA has not consistently collected 
data on straw production. This lack of state level surveillance of the national market is mirrored by a 
dearth of farm level data. Farmers have not generally accurately measured or recorded the amount 
of straw they produce (Montforti, et al., 2013). Since 2008 a clearer picture of the straw market has 
begun to emerge due to interest in straw-based bioenergy. Efforts to quantify the straw market to 
establish the amount of straw produced, baled and potentially available to meet UK energy 
objectives has led to the development of experimental statistics quantifying straw production on the 
basis of planted area and estimated recoverability ratios (DEFRA, 2013) and from 2014 direct in field 
straw yield measurements (DEFRA, 2019). These yield measurements are used to estimate the 
annual national yield of straw on the basis of selected cereal planting areas.  
Since records began in 2008 UK baled straw production has been estimated as fluctuating between 
11 and 12 million tonnes a year depending on crop areas planted and growing conditions (see HM 
Government, 2019 for the full data series). The most significant uses of straw during the last decade 
have been for animal bedding and feed which together account for over two-thirds the annual straw 
market in the UK (DEFRA, 2019). Straw usage in UK power stations, in the form of co-firing or 
dedicated biomass combustion, is the third largest end use and the only use estimated to have 
grown, increasing from an annual consumption of 2% of the total market in 2009 to 6% in 2017 (see 
figure 1).  
 
 
All other uses of straw, in carrot production, the mushroom industry and for export, consume less 
than 5% of the straw produced. The remainder is accounted for by an estimated persistent surplus 
of baled straw from between 1.5 to 2.5 million tonnes (DEFRA, 2019).  
While one might assume that a consistent net surplus is an attractive position and conducive for 
further growth in straw-based bioenergy, DEFRA in 2019 outlined a more cautious outlook. In 
particular, DEFRA identified policy changes and straw supply shortages as being expected to cool 
interest in straw based bioenergy. Therefore, data collected on the straw market suggests a more 






















Figure 1: Straw usage in UK power stations 2009/10 
- 2016/17
   Pellets or dust    Cereal straw
3 The role(s) of intermediaries in energy and agricultural 
systems 
There is a general paucity of previous research that has explored the roles and influence of 
intermediaries within agricultural and energy systems, with two main exceptions. In the agricultural 
sphere the exception is work on agricultural advisors, which has been primarily in the context of 
agri-environment schemes (Angell, et al., 1997; Curry, 1997; DEFRA, 2014i; Morris, 2006; Ingram, 
2008; Ilbery, et al., 2012). In the energy context there has been a growing literature emphasising the 
influence of ‘middle actors’, particularly in the context of residential energy efficiency where the 
focus has primarily been on the roles of building professionals, home installers and craftspeople 
(Janda & Parag, 2013; Parag & Janda, 2014; Wade, et al., 2016; Kivimaaa & Martiskainen, 2018; 
Fyhn, et al., 2019). This section will identify a number of key themes from across these bodies of 
research which we take forward in our analysis. 
The crucial emphasis of this work is that intermediary actors are active participants with “many 
qualities and functions which are unique and essential for a durable systemic change” (Parag & 
Janda, 2014, p. 103). Work by Oreszczyn et al (2010) which draws on the literature on communities 
and networks of practice, highlights how farmers “draw on a wide network of people, including 
those who are not part of their professional or practice community, (or network), yet are significant 
influencers on that practice” [ibid, 2010, p.411]. This “‘web of influencers’” [2010, p.409] is not just 
passively informing farmers but shapes how they engage with and learn about emerging agricultural 
innovations. Within these networks, agronomists, agricultural advisors that provide farmers with a 
wide range of business, cropping and regulatory advice, are often positioned as particularly 
significant. Ingram (2008) provides a review of different models of the agricultural adviser as change 
agent, with a spectrum which positions them at one extreme as agents whose technical expertise 
allows them to persuade and even manipulate farmers (Ward, 1995), and at the other as agents who 
blend cultural rapport with technical competence and practical knowhow to negotiate change in 
demand led contexts (Juntti & Potter, 2002).  
In contrast, merchants and contractors have been almost entirely overlooked in the academic and 
policy literature on agricultural networks and bioenergy supply chains. Contractors represent 
businesses and individuals providing for hire services to farmers which can include the full breadth of 
agricultural activities from crop planting to harvesting. The Farm Business Survey and June 
Agricultural Survey conducted in 2014 (DEFRA, 2014i) estimate that for cereal farms, between 30-
42% of larger farms (farms requiring more than 3 full time staff (DEFRA, 2014ii)) and 16-24% of 
smaller farms contract out straw baling services on some portion of their land. Despite their neglect, 
contractors represent a key group of actors undertaking a significant proportion of the baling work, 
on behalf of farmers, required to bring straw to market. Agricultural merchants, representing 
individuals and businesses involved in the trading and haulage of straw, either through directly 
purchasing straw from farmers for subsequent sale, or acting as intermediaries between farmers and 
end users, have similarly been overlooked in the academic literature. Yet research by Voytenko & 
Peck (2012) in Denmark, highlights how both merchants and contractors are fundamental to the 
functioning of straw-based bioenergy supply chains. To use the words of Parag & Janda (2014), these 
middle actors are clearly ‘more than filler’.  
However, a major difference between the agricultural literature and the energy literature pertains to 
the direction of influence. Whereas the literature on agronomists appears to primarily focus on their 
downstream influence on farmers, the work of Janda & Parag (2013; Parag & Janda, 2014) aims to 
conceptualise middle actors as having more multi-directional effects. Through research on building 
professionals that highlight the upstream, downstream and sideways impacts of middle actors. Our 
analysis takes forward the latter multi-directional conceptualisation of intermediary influence.  
A key theme that relates to this capacity to influence and enable other actors is the value of 
different intermediary’s expertise interwoven with their ability to build trusting and respectful 
relationships with other actors. Expertise is situated as cutting both ways. On the one hand a lack of 
sufficient expertise amongst middle actors is positioned as a problem when attempting to develop 
and implement new standards (Kivimaaa & Martiskainen, 2018), or install new technologies and 
appear credible to consumers (Wade, et al., 2016). On the other hand, the expertise of 
intermediaries is clearly highly desirable and a necessity for many downstream and upstream actors. 
The farmer-agronomist relationship is framed in these terms as agricultural advisors are deemed 
increasingly important given the expanded scope of farm-level managerial considerations to include 
changing production techniques, best practice guidance, environmental processes, legislation and 
regulation (Ingram & Morris, 2008; Ingram, 2008; Haign, et al., 2015).  However, in contrast to 
upstream actors who tend to provide and value formalised, rationalistic and quantifiable knowledge 
and standards (McDermott, 2012; Fyhn, et al., 2019), downstream actors often favour more 
practical, informal advice relative to their context. Farmers, in particular are seen to value “less 
formal knowledge and practical advice provided by individuals” (specific known people) above 
“Formal knowledge passed … through organisations” (Oreszczyn, 2010 p.413) and typically position 
any advice in relation to their own experiential understandings (Harris & Lyon, 2008). Agronomists 
are brokers between regulators, scientists and farmers, translating scientific and regulatory 
knowledge and adding value to the information of use to farmer decision making (Haign, et al., 2015) 
Interwoven with the importance of expertise or knowhow is the issue of trust and respect. 
Oreszczyn et al (2010) emphasise the importance of trust and respect in farmers’ networks of 
practice, a point supported in a range of literature (see Ingram, 2008; McDermott, 2012) and 
explicitly evaluated by Sutherland et al (2013) in the context of multiple and increasingly privatised 
forms of agri-environmental advice. The latter authors’ work highlights the importance of both 
longevity of interaction and credible expertise in generating trust. Ingram (2008, p. 407) reports the 
view that “of all advisers who visit the farm, agronomists are best placed to establish such trusted 
relationships with farmers due to their regular on-farm meetings, local knowledge, and often long-
term relationships with farmers (Angell, et al., 1997; Ingram, 2008)”. Even field level bureaucrats, 
such as pollution inspectors, have long been aware of the importance of the personal and practical 
in their regulatory encounters with farmers (Lowe, et al., 1993). 
However, the need to maintain good inter-personal relationships and reputations with other actors 
can be a source of tension particularly if intermediaries are torn between performing multiple roles 
that may be more or less mutually exclusive. For example, Fyhn et al (2019) note the difficulties 
faced by professional craftspeople in reconciling their government and interpersonal roles. On the 
one hand enrolled in selling government retrofitting programmes which require homeowners to 
retrofit the whole house, on the other building and maintaining good relations with homeowners 
usually interested in incremental solutions that suit them and their homes, with the latter winning 
out because of its centrality in maintaining their livelihoods and businesses. 
The existing literature therefore highlights a number of shared themes regarding the roles 
intermediaries play and the mechanisms through which they influence other actors. Our analysis 
explores these key themes of active participation, multi-directional influence, expertise and trust in 
the context of agricultural intermediaries and straw-based bioenergy supply chains.  
4 Methods 
The empirical analysis presented within this paper is based on 55 semi-structured qualitative 
interviews. Interviews with 32 farmers and seven bioenergy and biofuel industry representatives 
were conducted between March and July 2013. These interviews identified agronomists and 
merchants as important bioenergy supply chain actors. A further nine interviews were conducted 
with agronomists, and seven with straw merchants and contractors in April 2014. Given the large 
potential participant pool of farmers, merchants, agronomists and contractors, the sampling strategy 
was narrowed to three geographical areas through postcode searches. Humberside (Hum) and 
Cambridgeshire (Cam) were chosen due to the location of a first-generation biofuel and a bioenergy 
facility respectively within these counties, and large annual production surpluses of straw. 
Lancashire (Lanc) was chosen to represent a very different regional straw market due to the 
geographic concentration of livestock enterprises. The aim of this geographically bounded and 
qualitative work is therefore not to establish quantitative generalisations about agricultural 
intermediaries, their roles, interests and influences, but distil key qualitative themes with cultural 
meaning and resonance from across the data.  
All interview participants were contacted through publicly available information drawn from 
professional registries, company websites and the Yellow Pages. Eleven bioenergy and biofuel 
industry representatives and consultancies were identified all of which were contacted. For farmers, 
50 addresses were selected at random from each area. Twenty-seven merchants and contractors 
and 25 agronomists were identified from professional registries based on these geographic 
locations. Due to much smaller participant numbers all identified individuals and businesses in these 
areas were contacted.  
Semi-structured interviews were conducted with all research participants. Semi-structured 
interviews utilise a number of open ended but topic specific questions ensuring resultant interviews 
address core research interests and requirements whilst providing a level of flexibility that allows 
exploration of topics that arise during the interview process (Bryman, 2012; Wilson & Maclean, 
2011). This allows respondents to shape the interview in ways that are meaningful to them not just 
the researcher (Stephens, 2007).  Therefore, semi-structured interviews were adopted as the most 
appropriate research method for elucidating the diverse interests, values, experiences and decision-
making influences across the different actors.  
The semi-structured interviews followed a set of interview guides. These guides were tailored for 
each participant group, reflecting their different positions and roles within bioenergy supply chains. 
All guides covered a number of shared topics aiming to identify in particular sections: 1] a 
participant’s individual and business history and its change over time; 2] the geographical scope and 
scale of the current business; 3] the degree of interaction with other straw market actors, including 
for bioenergy purposes, and; 4] exploration of the factors that constrained and facilitated farmers 
and merchants to supply straw for bioenergy purposes.  
All interviews were audio recorded, and transcribed. Transcripts underwent thematic analysis which 
provided a systematic yet flexible means of analysis, ensuring a rich and detailed account of the data 
(Braun & Clarke, 2006). Themes, can refer to something that is directly observable, a repeated topic, 
or something implicit which requires interpretative analysis of the meanings and values within the 
data (Joffe & Yardley, 2004). The thematic analysis conducted in this research aimed to identify both 
explicit and implicit themes.  
Once transcripts were available the key themes were identified through a coding protocol. This 
approach included a ‘top down’ (or etic) element which drew on the key themes introduced in the 
interview guide following examination of the background literature and expected to be prominent in 
the data (Bryman, 2012; Crang & Cook, 1995). It also included a ‘bottom up’ (or emic) element in 
that the semi-structured interview style provides space in which interviewees are able to shape the 
interview in previously unanticipated ways, and further recurrent themes were thereby identified 
across the transcripts (Strauss, 1987). This dual approach provides a robust understanding of the 
central themes within the data set that emerged through the discursive nature of semi-structured 
interviews (Crang & Cook, 1995; Joffe & Yardley, 2004). 
This article focuses on reporting and analysing the prominent themes relevant to the topic of straw-
based bioenergy supply chains and the role of intermediaries. Any quotes presented below, 
succinctly represent broader themes prevalent in the data and have been anonymised in accordance 
with the ethical procedure approved by the host institution and consent provided by participants. 
Additional information is provided solely to indicate the participant’s geographical location and their 
position within the straw market.  
5 Results and Analysis 
5.1 Straw merchants and contractors: More than bridging the gap 
Within straw-based bioenergy supply chains, straw merchants and contractors were crucial actors 
undertaking a significant proportion of the physical and social labour required to bridge the gap 
between farmers and bioenergy end users, as well as helping to underpin bioenergy investments 
and developments. We will now explore the significance of these roles and influences in more detail.   
5.1.1 Providing Labour and Machinery  
Contractors provide a large amount of the physical labour and machinery resources needed to bring 
straw from the field to the end user. They are thus an important linchpin in the collection and baling 
of straw for energy users. Straw merchants negotiated the sale and movement of straw between 
farmers and end users, predominantly on the basis of informal, contractual relationships with 
farmers and some end users. Finally, straw hauliers are involved in the loading, transport and 
unloading of straw. Although some straw merchants operated their own haulage business, 
interviews suggested that this was largely a nonspecialised ‘for hire’ job. 
Of these activities, contract baling is particularly important, as it relieves farmers of the capital cost 
of increasingly expensive machinery and the work required to bale and handle straw. Of the 18 
arable and mixed farmers interviewed, most did not own baling equipment or owned second hand 
machines producing smaller bales for personal use or sale to local horse owners. Baling contractors 
are therefore providing an important set of services to farmers. As a result, they are also operating 
in a distinct market for contracted services which has different priorities and pressures than those 
facing farmers. This meant contractors were more interested in, and able to justify the significant 
investments needed for the larger baling equipment because they are operating it over a larger 
acreage than most individual farmers, allowing them to achieve the economics of scale this 
equipment requires to justify its cost.  
Crucially for bioenergy users, it was contractors that often owned the large expensive balers that 
produced the largest rectangular bales (1.2m x 1.2m x 2.5m), colloquially named the Heston bale. 
This is the desired bale for bioenergy users and the unit around which their straw handling and 
processing infrastructure is designed. Contractors are therefore not only important to farmers 
because they provide services which they do not want to undertake, but own and operate the 
equipment that produces bales to the specifications desired by bioenergy producers.  
Sufficient prevalence of contractors with equipment to produce the Heston bale was not trivial. The 
straw market is highly differentiated on the basis of bale size. Bale size influences who is able and 
willing to utilise the straw, different bales finding different uses due to personal but also logistical 
preferences. Due to the differentiated market for bales, even if straw exists in sufficient absolute 
quantities, the prospective resource available to a single user may be significantly influenced by the 
ability of their handling system to deal with a diversity of bale sizes, as the following quote 
highlights: 
“You see when we sold the straw bales [to an energy buyer] they were round ones, and they 
couldn’t fit these round ones in their burner and they had to re-bale everything.” (Cam 
Arable Farmer 12) 
So far, we have established that contractors provide important services to farmers and that their 
position in the agricultural system means they are able to invest in the largest baling equipment 
making them key to producing the types of bales sought after by straw-based energy producers. 
Finally, they are directly involved in straw-based energy supply chains. As outlined by a 
representative of a straw-based bioenergy facility:  
“we have our own straw purchase … [which buys a] relatively small percentage, 25% of the 
straw, we do all of the work ourselves… the remainder is all done through contracted 
supplies.” (Bioenergy Processing Facility Representative 1) 
Although operating a vertically integrated straw baling and collection business, this bioenergy facility 
also had contracts with baling contractors and merchants for the majority of their straw supplies. 
Most notably, this reduces the number of individuals that bioenergy producers have to personally 
deal with as contractors and merchants will source from multiple farmers. This allows bioenergy 
producers to streamline their own supply chain organisation by outsourcing the work of liaising with 
numerous farmers to a smaller number of intermediary actors who are then tasked with negotiating 
sale, baling and transporting the straw for energy users. 
5.1.2 Underpinning Bioenergy Investments 
Contractors and merchants do not only provide important services to both farmers and bioenergy 
suppliers but also act as gatekeepers to the straw market for buyers. Equally, in contrast to farmers, 
merchants are potentially more able (due to dealing with larger quantities of straw than an 
individual farmer) and interested (due to securing investments in machinery) to sign a longer term 
formal contract that are preferred by bioenergy operators (Glithero, et al., 2013ii). Two of the 
interviewed merchants held a direct contract to supply bioenergy plants at the time research was 
undertaken, whereas others had sold straw for energy purposes previously but on an ad hoc basis. 
Due to their established access to the straw market, enrolling merchants and contractors into 
existing and future bioenergy schemes was seen as key to securing energy development investment: 
 “[an energy company] couldn’t get the financial backing unless they knew that they  
 could get a supply of straw, so another company went around lots of straw   
 merchants and we had to sign up to supply the factory” (Cam Straw Merchant 7). 
In short, straw market intermediaries are underwriting emerging bioenergy ventures with 
agreements in principle to supply feedstock. Several of the interviewed straw merchants reported 
being approached by a prospective energy development at some point previously, but not all were 
persuaded to do so. Three had agreed to supply straw to such a venture in principle. The others 
preferred to maintain long standing relationships with existing livestock farmers over suppling new 
energy ventures. This was not merely a financial decision but one influenced by the importance of 
interpersonal relationships built up over time between merchants, farmers and contractors which 
were an important part of the job satisfaction. We now move on to examine the importance of these 
relationships. 
5.1.3 Trust, interpersonal relationships and baling 
Maintaining trust and good relationships between farmers, intermediaries and buyers was 
recognised by bioenergy companies, straw merchants, contractors and farmers, as important to 
maintaining the supply of straw and for incentivising farmers to bale and sell their straw. Costs and 
payments inadequately convey the work that goes into getting straw from the field to the end user.  
Bioenergy users recognised this and tried to develop strong relationships with farmers through 
demonstrating reliability and actions aiming to cultivate good will. 
One bioenergy plant representative explained how their company had approached this issue by 
taking over a pelleting plant that was going to close to  
“…show some good will to the farming community because they have all had contracts for 
this stuff so we took over their contracts.” (Bioenergy Processing Facility Representative 4).  
Another discussed the need to manage intermediaries in such a way as to cultivate, at a distance, a 
good relationship with the farmer: 
 “… we go out to a number of suppliers … who then contract back through the process  
 to the farm and it is making sure that we have the right relationship with the   
 contractor and that he then passes that relationship on to the farm to make sure  
 that it all works …” (Bioenergy Processing Facility Representative 1) 
This quote implies that logistics involves much more than cost; it involves managing social 
connections through personal and professional relationships between different actors, both through 
direct and intermediary actions.  
The relationship between straw merchants and contractors and the energy industry was also 
perceived to be having a sideways influence on others. The presence of large bulk straw buyers was 
noted by agronomists and straw merchants as driving increased professionalism of contractors. 
Professionalism being understood in this context as timeliness of operations and reliability of 
payment (Cooper, 2018) .  Greater professionalism was linked to increased capital demands for new 
baling equipment and the need to ensure farmers continued having their straw baled. As two 
agronomists remarked, this greater contractor professionalism, and thus stronger community and 
business reputations, had sparked the interest of some farmers to revisit contract baling as an 
option for managing their straw. This likewise highlights the importance of reputation and trust in 
the development of relationships between straw intermediaries and farmers which influence the 
likelihood that a farmer will bale their straw. Although it is impossible to delineate what this 
specifically means for straw based bioenergy producers, if it contributes to an increased availability 
of straw, they are likely to indirectly benefit from these developments.   
Trust and strong relationships were of central importance to the livelihoods of straw merchants and 
contractors. All straw merchants and contractors interviewed maintained close working 
relationships with arable farming neighbours, friends and family. Trust between these actors is an 
important part of the understanding between farmers and contractors, as the following straw 
merchant makes clear: 
“…it builds up and builds up over the years on a trust basis. They trust that we have the, er, 
capacity and the ability to do the job we say were gonna do given a fair crack with the 
weather.” (Cam Straw Merchant 3) 
Furthermore, trust involved not just the understanding that the job would be done correctly but, 
importantly, that the farm would not be contaminated as a result of baling contractors spreading 
weed seeds, most notably blackgrass, between farms. Blackgrass is a grass species that is common 
across Western Europe particularly England, France and Germany (Moss, 2013). Simplified crop 
rotations, the dominance of winter cereals and a shift towards minimum tillage have encouraged 
blackgrass expansion and persistence as a problematic and costly weed in arable production (Moss, 
2013). Understandably farmers who do not have blackgrass problems on their land are keen to keep 
it that way: 
“…we are in an area where there is very little blackgrass so quite a lot of farmers are wary of 
contractors coming in and spreading blackgrass onto their farms when they come with the 
balers.” (Hum Agronomist 8) 
The consequence for straw merchants of damaging that relationship of trust was the reluctance of 
farmers to bale in subsequent years and, in the most serious cases, complete relationship 
breakdown: 
“...we used to have somebody come and bale it but ... we have been let down badly over the 
years, so after that we stopped working with them and decided to incorporate it [straw].” 
(Cam Arable Farmer 5) 
This breakdown and subsequent shift in on-farm practices, represented the experience of only a 
small number of farmers interviewed. Equally, whilst the above farmer had moved towards a system 
of straw incorporation, others purchased second hand baling equipment as a means of ‘protecting’ 
their land. 
In contrast, maintaining trust in existing relationships often translated into a strong reputation in the 
farming community. Four of the straw merchants interviewed had been trading for over 50 years 
and their reputation within community networks was seen as an important part in maintaining their 
business. Good reputations and trust boosted farmers’ confidence that baling straw would not 
adversely impact the timeliness of subsequent cultivation and crop establishment. Good personal 
and professional relationships between supply chain actors therefore provide a means of facilitating 
the baling of straw. Such developments are likely highly beneficial to bioenergy producers enabling 
them to access more straw, particularly given that they are associated with increased 
professionalism amongst contractors.  
5.1.4 Maintaining Supply Chain Resilience  
Straw, as discussed in UK policy and by industry representatives, is assumed to be a nationally 
bounded resource predominantly available to UK based actors (Biomass Task Force, 2005; DEFRA, et 
al., 2007). This is supported by further assumptions that highlight the costly logistics of straw use for 
energy purposes. However, interviews with farmers and straw merchants highlighted how straw is 
traded inter-regionally and internationally. Country specific deficits in straw production and poor 
conditions elsewhere create annual uncertainties that impact on the market (Mohr, et al., 2016) and 
can result in shortages that impact on bioenergy producers as seen in 2017 and 2018 (DEFRA, 2019). 
During these occasions UK markets are placed under considerable pressure as new entrants from 
the continent are often willing to pay high prices to secure the straw they need.  
Equally, the interviews suggest that these relationships between merchants, farmers and end users 
are not typically secured through formal contractual agreements. Work by Glithero et al. (2013ii) 
appears to confirm this, noting that farmers are often unwilling to enter into a long-term contract to 
supply straw. The vagaries of the weather impact on the amount of straw farmers produce and the 
ease with which it can be removed from the field. Understandably, these uncertainties mean that 
negotiations for straw were often conducted on an ad hoc basis. Gentlemen’s agreements and a 
handshake over a kitchen table, or in the field from which straw was to be baled, underpinned many 
straw arrangements. The sale of straw to livestock farmers was similarly flexible and uncertain, with 
orders being placed as and when by the farmers. The prevalence of informal contractual 
arrangements might suggest that the straw market is highly fluid and open to the highest bidder. 
However, these informal arrangements were often very longstanding. Further highlighting the 
importance of social connections and trust. Indeed, when the market was tight maintaining strong 
connections and good relationships within existing networks becomes particularly important: 
“Erm like I say it’s not a stable market, ... one year you hear nothing from them [Dutch, 
French or Irish Farmers] and then another year two lots turn up and it has a massive pull on 
the local market kind of thing, ... they can pay more than what we can. ... you just can’t 
compete … but then again a lot of my people won’t sell to them because they want me there 
another year.” (Hum Straw Merchant 2) 
A consequence of this is that new entrants, and customers outside of a merchant’s established 
network, were potentially a disadvantage: 
“They suffer a little bit … when the demand is greater than the supply because er, we look 
after our regular customers.” (Hum Straw Merchant 6) 
Although relationships are price sensitive, when the straw market tightens the interpersonal 
relationships become important and actors outside of well-established networks are at a 
disadvantage.  
Baled straw supply is therefore locked to some degree into secure networks between farmers 
producing straw, the intermediaries and buyers, that emerge and shift on the basis of personal and 
community relationships. These informal personal connections are entangled within commercial and 
mutually beneficial relationships. The result is that they are often particularly resilient in the face of 
new entrants (which might include bioenergy producers) looking to disrupt them and secure their 
own straw. Expectations of access to straw on the basis of price alone simplify complex networks of 
interpersonal relationships that are important in determining who can access straw, alongside on 
farm decision making that is influenced by numerous factors other than price. 
5.2 Agronomists: Examining their influence  
In the context of emerging biomass supply chains, when considered, agronomists are typically 
positioned as a source of information (see Sherrington, et al., 2008). Yet the ways in which 
agronomic advisers frame the best use of straw have remained absent from empirical analysis of 
agronomist-farmer interactions and bioenergy availability assessments. Therefore, while not usually 
considered an actor within straw supply chains per se, it is important to recognise that agronomists 
have influence over farm production practices and farmer decisions over straw use, with 
implications for the availability of straw for energy and non-energy uses. 
5.3 Managing Straw to Manage Soil 
Soil management is a key part of agricultural production with implications for the use of straw on 
arable farms. Not all fields are the same, being exposed to different weather, water availability and 
solar intensity, and having different topography and soil composition. Because the incorporation of 
straw has become seen as an important practice for managing soil health (Defra, 2009), assessment 
of soil needs has an important influence on the decision-making process with regards to straw 
management: 
“I think it depends on the soil type actually, for one man he chopped [straw in] one field for 
about 25 years because it seems to be the structure of the soil, then he bales a lot on other 
fields you know.” (Hum Straw Merchant 6) 
While farmers typically do not have in-depth scientific understanding of soils (Ingram, 2008; Stoate, 
et al., 2019; Ingram & Mills, 2019), by interacting with their soils over time and through different 
conditions, they accumulate considerable awareness of the needs of their different fields (Tsouvalis, 
et al., 2000). Many bring these perspectives into discussion with agronomists who have a key role in 
advising farmers on crop and soil management. It is here that agronomists play an important role in 
interpreting soil, with implications for straw baling: 
“I am actually encouraging people to chop more on some of the heavier [clay] land just to try 
and bulk organic matter” (Hum Agronomist 9). 
All the agronomists interviewed favoured the incorporation of straw and advised as such, reflecting 
regulatory guidance (DEFRA, 2009; HM Government, 2018) and scientific cautions against annual 
straw removal amid rising concerns over soil sustainability (Soane & van Ouwerkerk, 1995). 
Alongside organic matter straw also provides a source of nutrients which are factored into 
calculations about the rate of inorganic fertilisers added to further crop growth, and their costs.  
An advisory regime that routinely favours the incorporation of straw over baling was deemed to 
have had a notable influence on straw availability. As one straw merchant remarked: 
“No there’s been a undersupply for about 5-6 years, … the main of cause of the problem has 
been … [the] massive push, by, advisory authorities telling them they had to incorporate it.” 
(Cam Straw Merchant 5) 
This reveals a potential disjuncture between the roles and interests of agronomists and straw 
merchants. Agricultural advisory services and regulators who have shifted advice towards 
incorporation influence the ability of straw merchants and contractors to enable baling. Equally, this 
highlights a broader set of tensions between agricultural and bioenergy policy, which has been a key 
influence on efforts to develop biofuels and bioenergy in the UK (Thornley, et al., 2009). The former 
favours incorporation as part of a future orientated strategy to increase/maintain soil health as part 
of long term environmental and sustainability objectives (see HM Government, 2018), while 
bioenergy policy works against this grain, potentially incentivising increased levels of straw baling 
and the removal of organic matter from soils. 
Nevertheless, straw incorporation is not a straightforward and problem free option. The farmer and 
the agronomist must attempt to tailor the management practices to ensure straw decomposes as 
desired. This can be navigated in different ways: 
“... you get slabby straw on the eastern … you get worse slugs so, … it’s not the best thing to 
happen really so getting a good nice mix [during cultivation is needed]” (Hum Agronomist 1). 
… 
“If it’s wet weather it’s better being baled if it’s possible, erm because if it goes in the 
ground it sits there sour and nothing happens.” (Cam Straw Merchant 5). 
Straw that does not decompose properly, described here as ‘slabby’ or ‘sour’ straw, can occur when 
straw is ploughed at an inappropriate depth often in wet ground. Its impact is not trivial, potentially 
reducing vigour and yield of the following crop (Kumar & Goh, 1999). However, the quotes above 
point to different management options; clearly informed by the actors’ respective positions in the 
arable production chain. The managerial choice ultimately rests with farmers, who typically position 
any advice in relation to their own experiential understandings (Oreszczyn, et al., 2010) of the 
respective risks and benefits of a particular straw management practice.  
These types of value judgement were present in other aspects of management that have 
implications for straw. Soil compaction, a well acknowledged phenomenon in the literature (Soane & 
van Ouwerkerk, 1995; DEFRA, 2003; DEFRA, 2015) was a major cause for concern in relation to 
baling. Numerous passes over the field with baling and straw gathering equipment were seen to 
increase the risk of compaction of the soil. The judgement often swayed strongly in favour of 
incorporation in instances of wet weather, both due to the desire to reduce compaction risk but also 
the pressure to ensure the timely establishment of the following crop in optimum conditions. All 
interviewed straw merchants outlined the weather as a major driver of their job and determinant of 
market supply, both nationally and internationally. This research highlights soil is an object of active 
management and assessment with implications for whether farmers are influenced by agronomists 
to incorporate or straw contractors and merchants to bale. This has generated tension between 
different intermediaries with different interests in straw and on-farm roles attempting to influence 
farmers in different directions. 
A recent article for instance seems to indicate that incorporation of straw is a much-valued practice 
with a number of farmers being unwilling to sell straw they currently incorporate regardless of the 
price (Townsend, et al., 2018). This suggests that even in times of serious stress in the straw market, 
where high prices might be assumed to incentivise straw baling, there is a more limited capacity to 
bring straw to market than otherwise anticipated. It is likely that agronomists advising farmers to 
incorporate straw to protect soil health, key to the productive base of farming, are influential in this 
trend. How these tensions between agronomists and a more professional contracting industry play 
out over the long term are likely to have significant implications for bioenergy production in the UK. 
In particular, if a trend towards straw incorporation for environmental and business reasons reduces 
the overall availability of straw this might limit the attractiveness of the UK as a place for future 
investments in bioenergy, as well as the willingness of straw merchants to sign up to supply 
prospective plants.  
6 Discussion & Conclusion 
Since the data collection in 2013-2014 the straw based bioenergy sector has continued to expand in 
the UK. In addition to Ely power station (Melton Renewable Energy PLC, 2016), two further straw 
burning plants, each consuming around 200,000 tonnes of straw a year have opened (Glennmont 
Partners, 2014; Brigg Biomass, 2017). The Renewable Heat Incentive has also been important in 
incentivising smaller scale domestic and non-domestic investments in biomass boilers (Department 
for Business, Energy & Industrial Strategy, 2017) which usually run on straw and/or wood pellets. In 
both cases, large scale power stations and small scale heating, the ability to reliably and affordably 
secure biomass feedstock has been noted as a barrier to future expansion (DECC, 2016; DEFRA, 
2019). However, there is nothing to suggest that the roles agricultural intermediaries play in straw-
based supply chains, their influence on other actors, and the implications of this for straw-based 
bioenergy, which we examine in this article, will have changed as a result of these more recent 
developments. If further expansion of UK bioenergy production, utilising domestic biomass such as 
straw, is to remain a policy ambition, then our research findings suggest that engagement with 
merchants and contractors is likely crucial to any effort to address these supply concerns. Their role 
providing a significant proportion of the labour and machinery required to make straw a tradable 
commodity and brokering its trade between producers and end users means they are integral to 
straw supply markets. As the responses from existing bioenergy industry representatives suggests, 
enrolling these actors into bioenergy developments at an early stage is crucial. Firstly, it is necessary 
to securing financial backing of new projects by demonstrating the sufficient straw can be sourced. 
Secondly, during operation these intermediaries’ source and supply the majority of the necessary 
feedstock. Furthermore, they influence individual farmers and the wider community to use their 
services and bale straw through building networks of trust, demonstrating professionalism and 
competence and expertise. This is particularly important given the different power dynamics of the 
straw market, in comparison to primary agricultural commodity markets.  
Notably, straw has in-field and market value which mean farmers are presented with a choice over 
how to use straw which is not the case for example with oilseed or grain crops. Additionally, as a bi-
product the sale of straw is not necessarily fundamental to the financial viability of the farm, has 
value in soil management and incorporation does not require additional specialist equipment to 
undertake. In this context, baling contractors and straw merchants are not in a privileged position 
providing services that farmers cannot do without, but rather have to incentivise farmers to bale. 
Given the baling is not without its own set of risks and costs, trust between farmers and baling 
contractors is key. Trust that they have the capacity and skill to remove straw quickly, without 
unduly compacting soil, introducing weed seed from other farms or disrupting other in-field 
operations needed to establish the next crop. Maintaining or even growing the straw market to 
accommodate further bioenergy developments therefore relies on the social labour undertaken by 
these intermediaries to  continue influencing on-farm straw management practices in a direction 
that favours baling over incorporation into soil. 
To date, bioenergy expansion in the UK suggests that contractors and merchants have been broadly 
willing to engage with bioenergy developments. However, it cannot be assumed that these 
intermediaries’ interests will always align the expectations of bioenergy policy and the needs of new 
entrants to the market. In situations where supply shortages require intermediaries to disrupt 
existing, well established networks of inter-relations with farmers (both suppliers and buyers) there 
will likely be considerable tensions. Straw sold for bedding and feed to livestock farmers will likely 
remain the core market for straw in the UK. At the time the interviews were undertaken some 
merchants had already made the choice preferring dealing with farmers than establishing 
contractual relationships with bioenergy producers. These choices might be linked to bioenergy 
producers being high quantity but low cost buyers and therefore being unable to outcompete 
livestock farmers for straw for whom it is a smaller proportion of input costs (National Farmers 
Union, 2014). Alternatively it might be linked to the bioenergy market being reliant on government 
regulatory and incentive regimes for commercial viability and therefore it being potentially an 
unreliable long term market. However, it is important not to overlook that these relationships with 
farmers (suppliers and buyers) were not simply commercial but inter-personal, informal, often very 
long standing and consequently highly resilient. A situation demonstrated through some merchants 
protecting these relationships from the sometime volatility in the straw market, such as that caused 
by international exporters.  
The resilience of these well-established networks maintained by merchants offers both benefits and 
problems for the bioenergy sector. Problems in situations where a straw supply shortage requires 
bioenergy producers to source straw from outside of their own supply networks and attempt to 
disrupt others. Benefits in that where relationships with intermediaries develop over longer 
timeframes and on the basis of repeated interactions these same mechanisms for maintaining the 
resilience of established supply networks in the face of policy and market variability might also 
benefit bioenergy producers. However, in either instance, it is important to recognise that the 
relation of power potential favours intermediaries over bioenergy producers because there is a 
diverse market for straw in agricultural sectors. Furthermore, whether this resilience is a 
consequence of numerous reoccurring engagements over time and whether it can also be cultivated 
in instances where middle actors primarily provide one-off purchase of goods or services rather than 
repeat business, as might be the case for home installers or craftspeople, is a broader question of 
future research interest given its potential importance for maintaining momentum in the face of 
policy or market volatility.  
The role and influence of agronomists within straw-based supply chains as highlighted by our 
analysis also raises a set of reflections for the wider literature. Whether focusing on organisations 
producing energy standards (Parag & Janda, 2014), or installers (Wade, et al., 2016) and craftspeople 
(Fyhn, et al., 2019) providing products and services, these intermediaries are directly involved in the 
network of actors delivering particular energy agendas. In the context of straw-based bioenergy 
policy agronomists are currently perceived, and treated, as peripheral to these goals. They do not 
provide labour and machinery to bale or incorporate the straw, they are not enrolled by bioenergy 
producers within their supply chains, and policy has not engaged with advisory services in a 
meaningful way to deliver its bioenergy ambitions. However, these intermediaries are active 
participants in shaping straw-based bioenergy through providing valuable knowledge and expertise 
to  farmers including on  soil health and management with consequences for whether straw is used 
in-field. Similarly, the existing literature on agronomists suggests they are highly trusted actors, 
interacting with farmer’s overtime and providing advice on a range of regulatory, crop management 
and business issues. These actors, despite being outside the supply chain, exert sideways influence 
on straw merchants and contractors through role advising farmers to incorporate straw for  soil 
management. Consequently, a disjuncture between broader agricultural and environmental policy, 
and bioenergy policy, which have each mobilised straw differently to meet their objectives, plays out 
in the tensions between different intermediaries enrolled (directly or indirectly) in delivering these 
agendas. These tensions between intermediaries and the pressure to which they are responding, 
might have long terms implications for straw supply and suggest that the amount of available straw 
is less than previously anticipated (Townsend, et al., 2018). 
Furthermore, our findings have relevance to bioenergy policy beyond a focus on straw-based supply 
chains alone. UK bioenergy policy makers are not just concerned with a straw-based bioenergy 
sector but continue to anticipate and model explosive growth of dedicated non-food energy crops to 
supply further bioenergy expansion (DECC, et al., 2012; Committee on Climate Change, 2018). 
Different scenarios have suggested that between 500,000 ha (DECC, et al., 2012) to 1 million ha 
(Committee on Climate Change, 2018) might be possible under different economic and 
environmental conditions. The well documented reticence of farmers to adopt energy crops 
(Convery, et al., 2012; Sherrington, et al., 2008; Tate, et al., 2012) suggests that without major policy 
changes, this remains largely a fantasy1. 
The analysis presented here contributes further insights into the failure of purpose grown energy 
crops that expand the scope beyond the farmers themselves to understand the difficulties this 
emergent market has faced. Intermediaries, such as contractors in the energy crop sector have 
struggled to remain solvent. This is particularly damaging because contractors, not farmers, have 
largely owned and operated the modified equipment that is used to plant and harvest Miscanthus 
and short rotation coppice trees.  Uncertainty around the continued presence of these key actors 
has unsurprisingly been reported as a barrier to adoption (Adams & Lindegaard, 2016). That these 
actors have fallen through the gaps in the policy incentive regime and academic accounts, which 
have targeted bioenergy producers and the farmers, is likely a contributory factor to these 
uncertainties. Ensuring a strong, professional, and capable set of intermediaries is therefore an 
important component in translating demand into bona fide supply and incentivising farmers to enrol 
in the energy crop market.  
Finally, the analysis provides key findings and directions for policy makers envisaging a bioenergy 
supply chain based upon securing feedstock supply from multiple individual farm businesses. First, 
                                                          
1 The UK area planted with these crops has hovered around 10,000 hectares since 2009 (DEFRA, 2019) 
policy makers must engage and understand the numerous behavioural, as well as market, drivers 
that lie behind on-farm decision making with respect to feedstock supply for bioenergy through 
understanding farm-level influences and influencers. Second, recognition, and understanding, of the 
role of agronomists, contractors and merchants, must be fully understood and appropriately 
captured, in order to ensure that the perceived competing demands of these actors appropriately 
inform policy formulation and implementation. Third, in order to overcome the challenge of re-
directing feedstock supply form current uses towards bioenergy purposes, regulatory and policy 
certainty must be provided to all actors in the supply chain to provide confidence of market security 
for future feedstock supplies. In conclusion, policies that fail to acknowledge the need to provide 
well-founded incentives that work for all actors in the bioenergy supply chain, and support the 
development of committed and well-resourced intermediaries, with associated regulatory 
frameworks, are more likely to fail in their ambitions to develop a bio-energy supply base, than 
polices that take a more holistic perspective, as argued herein. 
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